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Genetic diversity of different Achyranthes bidentata (Amaranthaceae)
populations in genuine producing area

KONG De-zheng' ,ZHANG Wei*,LI Yong'

(1 College of Forestry, Henan Agricultural University , Zhengzhou, Henan 450002 ,China;
2 College of Life Science,Xinyang Normal University , Xinyang, Henan 464000 ,China)

Abstract: [Objective] This study analyzed the changes of cpDNA psbA-trnH sequence of 8 wild Achy-
ranthes bidentata populations in genuine producing area in Henan,and investigated the population genetic
diversity to improve the conservation of Achyranthes bidentata.[Method) Eight wild A. bidentata popula-
tions (Jigong Mountain, Ling Mountain, Huaiyuan Mountain, Dachen Mountain, Longyuwan Mountain,
Laojieling Mountain, Jiulian Mountain and Wanxian Mountain) in Henan were selected as research materi-
als. Polymerase chain reaction (PCR) was used to amplify the cpDNA polymorphism region psbA-trnH.
The differences between the 8 populations were analyzed and genetic diversity of each population was in-
vestigated. [Result] Six haplotypes ( | — VI) were identified from cpDNA fragments of the 8 studied popu-
lations,among which haplotype | was ancestry while other haplotypes differed by one mutation step. The
h and 7 of the species were 0.594 and 2. 13X 10 ?,respectively. There was no positive correlation between
genetic distance and geographical distance in A. bidentata populations. Huaiyuan had the highest genetic di-
versity and unique haplotypes [[ and V ,and Jiulian Mountain had unique haplotype VI.[Conclusion) Ge-
netic diversity of wild A. bidentata populations in genuine producing area in Henan was low and more at-

tention should be paid to populations Huaiyuan and Jiulian Mountain as conservation units.
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Table 1 Detailed information of tested Achyranthes bidentata populations in genuine producing area
A g wm GOH AR g g HOH

Population code Longitude Latitude (sizz Population code Longitude Latitude - (ﬁizlz
= A s 3 T IAE
fEHGAIAG 114.07°  31.83° 9 LRI (LY 111.76°  33.70° 10
Jigong Mountain, Xinyang Longyuwan Mountain, Luoyang
fFBAR 1L (LS) . ) . T P2 e (LD . an pao
Ling Mountain, Xinyang 114,24 3191 7 Laojieling Mountain, Nanyang 177 33.63 6
NSNS 2 -
i FHIE IR (HY) ; B ; o g L (JL) ° ar £40
Huaiyuan Mountain, Nanyang 113.29 32.41 0 Jiulian Mountain, Xinxiang 113.61 3904 8
F R AR L (DO) 113.02°  33.25° 10 #1.2 J7fili (WO 113.63°  35.73° 9

Dachen Mountain, Nanyang

Wanxian Mountain, Xinxiang

1.2 psbA-trnH ERFE B PCR ¥ 18 50 F

fift F vt 2 A SORE BRI 20 DNA il 2 3 57
A5 (SK8262) 4 HU 4 JBE 3 [H 41 DNA, #2 4 Ji 72 # ik
MGV AT . 8 o/ L BUARME BE R i vk 4G I r
I DNA Wi &

2% k4] 8 H psbA-vrnH Fr Be iy id 5
Y4 PCR 3 . PCR 739 |z W £F MJ Research
PTC-200 PCR AL (SE MR SR A ®D B4y 971 K
K&K 30 pL.fuHE 30 ng FF 2 DNA,10 mmol/L
ANTPs CR AR AL B A R 2 "D 0.6 pl, 10
pmol /L 38 519 ¢ H8 RBE R RE I 4 47 BR 2 )
A0, 9 pl.3 pl. Taq Buffer Fil 1 U Tagq i (KAR
AR A R A R . PCR AR F M. 94 C 4
min; 94 C 40 s,52 °C 45 5,72 °C 1 min, 35 PME¥;
72 °C 8 min, PCR *#&il# & E. Z. N. A® Gel
Extraction Kit (Omega Bio-Tek) 4fi fk J5 1% 48 K B
PURHE B A R w0 e o K BT A5 380 1 - ¢ A 6 K]
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1 22 B 0 M AMOVA (Analysis of Molecular
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TR I R R TR R R R Y o 22 L R AR Tk
(Neighbor-joining) ¥ £ /™ #% — 2 M4 . F TCS &
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AL RS 5 M B R B (4 26 ) 2 (8] (A AH e, I
71 000 E A 1) W EPER K .

Xt 2F g i S R 3 X BEIEAT Tajima’s DA
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Table 2 Sequence polymorphisms of cpDNA region psbA-trnH f{rom different Achyranthes bidentata

populations and six identified haplotypes

R # Nucleotide position

g
Haplotype 161 207 228 300 330
1 C G C G A
Il C G A G A
I A G C G A
N C T C G A
Vv C G C A A
Vi C G C G C
x3 BETHREER pstA-vrnH AR BFHBENEESHEEER
Table 3 Genetic diversity indexes of different Achyranthes bidentata populations based on cpDNA psbA-trnH
O LR AT R ERE] e ERE] B R g
Populati LR R Z Rt AR 5L (GO39 " ZREPERE ZREPETR # AMEED
pulation . Population .
ode H(."tpl()t.ype Nl‘icle()‘tlde Ha}{l()ty}?es code Hiﬁplot.ype NEICle()Flde Hap.lot.y[‘Jes
coc diversity diversity (No. of individuals) diversity diversity (No. of individuals)
JG 0. 389 1.17X10°3 L. N2 LY 0.378 1.20X107%  T(8&,MD,N(D
LS 0.571 1.72X103 INEIRNIINEY) L] 0. 600 1.81 X103 I3,V
) s 12, 1), ‘
HY 0. 806 3.68X10° VD, V(3D JL 0 0 V(8
DC 0 0 IRQI)) WX 0 0 1
2.2 AEHGBEMENEEHEULXER
SR AR5 AM B4 A1 8 A Bl RE I 003t £ 7
SR 49. 07 Yo o TR RE P 1Y 35 4% A8 Dl 50, 9300, B
BESMER AN 0. 499, F2 0] 2 B 10 it 4 18 5 15 o B
PN R ) DR SORH 25 AR ) 23 A AP RS ARG b A 1)
B EE (N, =0.25), W& 2 7] LI, JLE Ll
FRRE L) 5 HAl 7 ASFhREA 8R4 38 20 1 A e
G el B R E(LY) LRI LBl (DO AT Al
> S =N A
FREE W3O MR IBD ST RIT gy 1 g s k608 psb-ermH (A 4 e 470

A TS BE 3 AL BB B 5 b B PR B A G PE AR (r =
0.091) , RFFEIEA LK &R (P>0.05),

1~ VI ZR G 56 2 R ] B 1 4% &1
Schematic diagram of cpDNA psbA-trnH haplotypes

Fig. 1

I — VI in different Achyranthes bidentata populations
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Xt 8 A~ RN BEHEAT TP AR 55, Tajima’s D {H
Tt HOR 2 (D= —0. 734, P>>0. 10) ; Fu &
Li’s D" \F* ¥ RiEMH, ¥R B F (D" =1. 070,
P>0.10;F" =0.579,P>0. 10) , 21 43 1 4> W1 45

1G
LY
DC

WX

LJ

HY

‘——— I8

JL
0.001

AR BB

Genetic distance

K 2 P GREIEE psbA-trnH AR
Tl R 25 G 2R 0 4B 42
Fig. 2 Phylogenetic neighbor-joining tree of different
Achyranthes bidentata populations based
on cpDNA psbA-trnH
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Hitfe Z R EOTRE S LT, AFRE R BIR,
TERFRRE CHY) 28 B 1) 35t % Z FE Pk (h=0. 806, n =
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HCPE 3 [RIAE S5 A e PR B2 A PR 1 L R L 7
A3 IR 7 5 b R 1E E BB (r=0. 152, P =
0.264), SEREW % Fr BeAT & v g 50, 7 4
TRIK Y- b 24 T R O oK 28 7 3 R 30 280 B PR 5
DA

0.6

T 4> 7 Expectation distribution;
-O--M E 4> 4 Observation distribution
> 0]
Q 1
=1} 1
2 040 !
g \
— 1
= \
= 02f l‘.
‘33 1
(A n ]
0 5 10 15 20
R 2 S 3
Pairwise differences
K 3 TR psbA-trnH 4 B FhBE
3 2 A5 £k B 2 W 43 A7 43 BT
Fig. 3 Mismatch distribution analysis of historical

demographic processes of Achyranthes bidentata
populations based on cpDNA psbA-trn H
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